
MTH 252Z Lab
The Definite Integral

Damien Adams

Prompts

1. Geometrically, what does
∫︂ b

a

f(x) dx represent?

2. Let f(x) =
√
64− x2.

(a) Graph f by hand.

(b) Evaluate
∫︂ 8

0

√︁
64− x2 dx.

(c) Evaluate
∫︂ 8

−8

√︁
64− x2 dx.

(d) Evaluate
∫︂ 0

−8

√︁
64− x2 dx.

3. Let f(x) = |5− x| and g(x) = 2x− 2.

(a) Evaluate
∫︂ 8

0

f(x) dx.

(b) Evaluate
∫︂ 4

−2

g(x) dx.

4. Let f(x) = x3 and g(x) = sinx.

(a) Graph f by hand.

(b) Evaluate
∫︂ 1

−1

f(x) dx.

(c) Evaluate
∫︂ 3

−3

f(x) dx.

(d) Graph g by hand.

(e) Evaluate
∫︂ π

−pi

g(x) dx.

(f) Evaluate
∫︂ π

2

−π
2

g(x) dx.

(g) Evaluate
∫︂ 5

−5

(x3 + sinx) dx.

(h) There is a name for the “type” of functions that x, x3, x5, sinx, tanx, and many others are. What
sort of functions are these? What do you notice about the integrals of these types of functions?

5. Let f(x) = 2x2 + 3x− 4.

(a) Write a definite integral to represent the area between the x-axis and the graph of y = f(x)
between x = −2 and x = 1.



(b) Write the integral you found in (a) as the limit of a Riemann sum.

(c) Write an expression for ∆x (the only letter in this expression should be n).

(d) Choosing sample points to be right endpoints, we have that x∗
i = xi. Write a formula for xi for

this particular Riemann sum (the only letters in this expressions should be i and n).

(e) Evaluate the limit of this Riemann sum by first substituting the expressions you found in (c) and
(d) into (b), then expanding the summand, and lastly using your summation and limit properties.





$\Int _a^b f(x)\ dx$


$f(x) = \sqrt {64 - x^2}$


$f$


$\Int _0^8 \sqrt {64 - x^2}\ dx$


$\Int _{-8}^8 \sqrt {64 - x^2}\ dx$


$\Int _{-8}^0 \sqrt {64 - x^2}\ dx$


$f(x) = \abs {5 - x}$


$g(x) = 2x - 2$


$\Int _0^8 f(x)\ dx$


$\Int _{-2}^4 g(x)\ dx$


$f(x) = x^3$


$g(x) = \sin x$


$f$


$\Int _{-1}^1 f(x)\ dx$


$\Int _{-3}^3 f(x)\ dx$


$g$


$\Int _{-pi}^\pi g(x)\ dx$


$\Int _{\frac {-\pi }{2}}^\frac {\pi }{2} g(x)\ dx$


$\Int _{-5}^5 (x^3 + \sin x)\ dx$


$x, x^3, x^5, \sin x, \tan x$


$f(x) = 2x^2 + 3x - 4$


$x$


$y = f(x)$


$x = -2$


$x = 1$


$\Delta x$


$n$


$x_i^* = x_i$


$x_i$


$i$


$n$

